ABSTRACT
From this value the more generally useful quantity, Q v , the heat of the pure reaction at a constant pressure of 1 atmosphere is readily calculable. An equation for calculating the correction is given and illustrated by examples. The magnitude of the correction varies from a few hundredths of 1 per cent up to several tenths of 1 per cent according to the nature of the substance burned and the conditions prevailing in the bomb during the combustion.
It is further recommended that, in approving, for the purpose of standardizing a calorimeter, a particular value for. the heat of combustion (in the bomb) of a standardizing substance, such as benzoic acid, the value approved be accompanied by specification of the oxygen concentration and of the ratios to the bomb volume of (1) Step 2 Step 3.-The aqueous solution of C0 2 + 2 is separated from the gas phase and is confined under the pressure pz + pw atm.
Step 4--With the aid of a membrane permeable only to C0 2 the dissolved C0 2 is allowed to escape from its aqueous solution into a space at zero pressure after which it is compressed to 1 atmosphere.
The value of All for this process will be called ATJ D .
AU 4 = AU D
Step 5 Step 6 Step 7. -The 2 and C0 2 are now demixed at zero pressure
Step 8. As explained in steps 3 and 5 of the preceding section, all of the water and the dissolved C0 2 are removed from the bomb leaving a gas phase which contains n M = n 0i -n r + nco2 -n D (24) moles of gas, where n D is the number of moles of dissolved C0 2 removed with the liquid water. The dissolved 2 may be neglected in equation (24) .
The mole fraction of the C0 2 in the gas phase will be an -n D x = n 03 -( -j--fn -n D -<t> (26) The pressure of the mixture will be y.-tt-gr^-MMfr) (27) 
The total number, n D , of moles of dissolved C0 2 will therefore be n D = 0.0 3 038 2 p 2 x(m w + 9bn -0.02 V)
Now the total energy of vaporization of C02 from its aqueous solution at 20°C . to produce pure C0 2 gas at 1 atmosphere is 181 liter-atm.
per mole. [Vol. 10 and equation (33) (33) and (34)) -AU D = -181X0.0 3 038 2^2^(^w + 9bn-0.02F), liter-atm. (71) and that for the excess water vapor in the final system is (equation (66) The sum of equations (71) and (72) 
The amount of 2 dissolved in the initial water will therefore be ft£o 2 = !-2x 10-*m ttpi, moles (76) and that in solution in the final water will be n , jDO2 =1.2Xl0-6 (m u, + 9bn)2? 2 (l-a:) The actual values varied somewhat in the different experiments of the same set.
In the computation, the quantity <j> has been taken as zero, although in each, instance some oxygen was consumed in the formation of nitric acid. The inclusion of this quantity would, however, change the final value of -AU R by less than 0.01 per cent of itself.
For comparison there arc entered, as item 26, the values of the [percent corr.) as computed from the simplified approximate formula (equation (82)).
COMPUTATION FOR A MIXTURE
The method of computing the correction for the combustion of mixtures may be illustrated by the case of oxalic acid.
Owing to the low heat of combustion of oxalic acid, the correction for this substance is the maximum which will ever be encountered.
The heat of combustion of oxalic acid is however always determined by mixing it with some other material having a higher heat of combustion. The most precise data available for this substance appear to be those of Verkade, Hartman, and Coops, 10 who burned a mixture of oxalic acid with a " paraffin oil" (apparently a kerosene) using varying proportions of the two in different experiments. In order to obtain, from data of this character, the heat of combustion of oxalic acid under standard conditions, it is necessary to reduce to standard conditions the heat of combustion of the mixture and the heat of combustion of the paraffin oil and to take the difference of the reduced values. In Table 4 (83) where 100 y' is the corresponding per cent correction for the combustion of the paraffin oil alone and 100 7 M the correction for the mixture of the oxalic acid and the paraffin oil.
In order to compute the corrections 7' and 7 M it is necessary to know the empirical composition of the paraffin oil used. This is not stated by Verkade, and consequently the actual corrections can not be computed. If, however, we proceed on the assumption that the oil is composed of 15 per cent hydrogen and 85 per cent carbon, we will obtain a value for 100 7 which at all events wili be of the right order of magnitude and which will serve to illustrate the great importance of the correction in this instance.
In computing the corrections the volume of the bomb used by Verkade will be assumed to be 1/3 liter. The actual volume is unfortunately not stated by Verkade. The computation of the correction 7 M for the two mixtures shown in Table 4 , as well as the computation of 7' for the combustion of 0.450 g of the paraffin oil in the same bomb, is shown in Table 3 , columns 9, 10, and 11.
Substituting these values in equation (83) We shall consider the three effects separately.
The effect on x. -Since the amount of N 2 in the bomb before ignition is almost never recorded by the investigator and is usually not known to him, we shall make use of the approximate equivalence of the molecular weights and energy contents of N 2 and 2 and shall assumethat the N 2 , except so far as it combines with the 2 , can be treated as so much excess 2 . Its only effect upon the quantity A£7g as will therefore reside in its effect upon x. A corresponding effect will also be produced by the combustion of any iron wire. These two effects will combine and equation (26) In deriving equations (98) and (99) 
